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系列 PPy/MWNTs 复合材料，通过 SEM&TEM、元素分析、XRD、红外光谱以
及电导率测试，对其进行性能表征，从中选取 适合的复合材料作为 Pt 催化剂
的载体；再采用化学还原法，通过调节载铂反应的介质，制备 Pt/PPy/MWNTs
三层复合纳米材料。SEM&TEM 结果显示，PPy 层均匀包裹在 MWNTs 表面，为
Pt 粒子分散提供高的比表面，复合材料载 Pt 后，Pt 粒子分散均匀，无团聚，密
布在其表面，粒子尺寸为 5nm。循环伏安和计时电流测试表明，此复合材料对甲
醇的电催化氧化性能稳定，与单纯 Pt/MWNTs 催化剂相比，抗 CO 中毒能力提高
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ABSTRACT 
 
In order to enhance the utilization of Noble Pt Metal, carbon materials are used as 
traditional DMFC catalyst carriers. However, with the use of carbons as Pt catalyst 
carriers, the problems are following, such as poor gas permeability, bad proton 
conductivity, relatively chemically inert and defect structures on carbons surface. As a 
result, the Pt/C catalysts could not make full use of Pt. Pt particles were hardly 
dispersed and agglomerated easily, which resulted in the decline of catalyst activity. 
Polypyrrole (PPy) is the distinguished one of them, for its electro-catalytic activity 
towards redox reaction of many compounds. PPy possesses large aspect ratio because 
of its porous structure, is considered as a suitable Pt catalyst carrier, can be helpful for 
reduing the CO poisonous species result in low rate of methanol electro-oxidation. 
But the conductivity and stability of PPy is not good as Carbon materials, restrict its 
application.  
Therefore, several studies concerning preparation of Pt/PPy/MWNTs low 
dismensional composites have been attempted in my subject. PPy/MWNTs 
nanocomposites have been pursued with the hope of delivering MWNTs properties to 
a synergistic host, used as catalyst material for methanol electro-oxidation. 
In this paper, we report the synthesis and characterization of a catalyst material 
constituted of Pt, PPy and MWNTs. The catalyst carriers (PPy/MWNTs 
nanocomposites) were synthesized by in-situ chemical polymerization in advance, 
which MWNTs was regarded as the matrix material. The carriers have been 
characterized by SEM & TEM, Elemental Analysis, XRD, FT-IR, as well as 
Conductivity measurements. The catalysts were then synthesized by a chemical 
reduction of aqueous sodium borohydride(NaBH4) solutions. The SEM & TEM 
micrographs from the catalyst samples exhibited that the existence of PPy layer which 
was evenly wrapped on the surface of MWNTs resulted in significant improvement in 
helping Pt particles well dispersed. The Cyclic Voltammetry (CV) & 















electrode modified by Pt/PPy/MWNTs ternary catalyst showed higher CO 
anti-poisoning capability than Pt/MWNTs binary catalyst, due to the synergic 
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第一章  绪 论 
 
1.1  导电聚吡咯/碳纳米管复合材料概述 
1.1.1  聚吡咯的结构特征及性质简介 































































图 1-2  聚吡咯链的共轭结构 
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